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(57)Abstract 

PROBLEM TO BE SOLVED: To protect insulating sealing resin from 
deteriorating through heating caused by increase of drain current 
SOLUTION: The semiconductor device comprises a metallic header 
3 a semiconductor chip 7 constituting a power MOSFET being 
secured onto the header 3, an insulating resin sealing body 2 
covering the semiconductor chip 7, the header 3. and the like, a 
suspension lead 4 continuous to the header 3 and projecting from 
one side of the sealing body 2, a source lead 5 and a gate lead 6 
arranged side by side and projecting from one side of the sealing 
body 2, and a wire 14 located in the sealing body 2 and connecting 
the electrode on the upper surface of the semiconductor chip 7 
with the source lead 5 and the gate lead 6. The source led 5 
comprises a plurality of leads arranged side by side wherein the 
forward ends of these leads are connected with one connecting part 
20 in the sealing body and the connecting part 20 is connected with 
the electrode of the semiconductor chip 7 through four Al wires 14 
having diameter of 500 . m. 
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[»5RJH1] *B«ttWffi*e)tt*t*U:«:i:, *MB§*lt 
#.lz «fc o T 'J>ft < i: * -^^fctvTffl* s H<IsS*tlt#a> 
£&aiUfroSf!im@KftS^l?©33#««i:, sufB 

swcafe »» aaiaajhflMD-HiinB* £ zzth? 
2 smtcft 2 ms u — k* ivwssc^ 5#j 

SB 1 L±® tc^ 2 ttB&fldmM** LTfflA* 

#?-y7t Hufai*it#rtK:ttgLBu§B^2««ii:Hri§S 
*2«BU — M3J: U c S5iB$ l OTflSS buI3$iJP«@ 'J - 

ot, 2 ftffi >J - K (iMA^^ffiiUt^CD 'J - K T?« 

Otitis *o^n^(OU — K®5fe*^«fflB»it(W)rt» 

«nE»itwsfc(ftB i,m$dm 2 «sh buibsb 2mmv- 
mifasijisis^'j - i»©»7-f v&^s$©ts<fc »j *>j£< ft a 

k i: « C 17-f -Watt*** £«&© U - K *¥ff C«SES 

tv^*t^W # ixT Sf«ffjfc:33t3£ b fcJg3&©*£#3S-e#tJ5K 

huI3 'J - K UT ^ £ c fc fcf S» *B 1 * 
fettit^a 2 fc:fB«©*N»#£B. 
[1S3J&H4] Hut3«?S*:cD , J-K-eeifig$tvS^2« 

fig u - fh:iwb«±(*a» &*ftfcajfl--Tj«rta* u - m 
«sc aasM-ejiEis* *vt wewfic * o t v * s c t * 

e>^Ujb»oS&lSffifcftS^Sl©3d$£«i:> 1MB 

m 2 segjc z>m 2 laes u - f# *. xmwwm c ft «m 



miIB*tlt#:F l 9^tit@LHfif3^2«?ii:S?jlB 

$ 2 sffiu - K«j:ciwBiMffmhneHinni u - 

05 K*«*^fcl»*aW*fc*#U 4l>ft<i:*lKiiB 

2 mmv - Yaw* ^immssMu^t *mm<om 
t^mtdvmmm u - k©?^ 6 *>is < ft 

[»*B6] l&R4&tfJB*&ftS£tittt^ fuSBitit 
10 »KJ:oTfl>ft<i:t»-aJ*»«t)nTfflI*«B!HaSJt(*:*' 
P>»Bb*»o^l®BltiftS^IHS!i<03ata«4:, hoIB 

&±&<Dmffi-Wffi *> 6 ift^-eaau-i- a * 2 mgstc ft % 
3§ 2 ®g 'j — k« j: vmmsicft &em«s u - k 

i:^ iiufS£t±te»c&fc>*v5 i; i: « KiTiBt^ 1 
15 U±ffl{cm2Sfiii:f|iJ«l«gi**UTffiA s ^Stt©g^ 

*WB»ltfl:rtC(fl«U»aB» 2 «ffii:HlJfB^ 2S88U- 

ww-*»7-f-irfc**u «na«2«ay— Ko^-f-v 

[W^a 7 ] Huf3^ 2 «6i >J - K ©♦iiiHuIB^Jfflimfii 

25 *H 5 * fcl±Sf 3fSg 6 {Cf3«©*^»^Mo 

Ci»*JS 8 ] «MBB 0 U - K BufB*tli:^©3a^T-«J 
Kf^i^Tffiffl$^^ftV^U-^^ *fctt^l«8iffl©»J- 

30 a 5, S}^S7©V^-r^^Jb»l«lcS3«©¥^l^♦^H. 

cw^qi 9 ] mjte^ 2 ss u - k*s xxmse&mmm 
u - h ©a^as* fcfct? ^gs^aj©jg^Huf3»it«:© 

1 75Mit «9i 8 ©v^-rn*> i mizm&v^mmiSo 

35 CW^JSIO] HutBM±^©-«!lffl* 3 e.^m^-a*iJ» 
SffiU- K* 2S8IU- Htt^ojg <-s^b-r» 
AH^^jg C ft 0 , A^o iiufBifg 2 Sgi U - H As«@Jz:«l3t 

©4>©T-tt u- Kife*iin=H3effl-i-a# xmmmvm xm 

[11*311] m%BM±ft<D-fflm&e>3imirZ>&m 

tmv- \*}$£.Tffi 2 mm u - Kaafe* x-jaaa uth^ 
aapKtKftoTv^acfcftwak-rsBStHiTSMii* 

45 [at*£ 1 2 ] mmm 2 «a u - h ^taAfl!^© * © 
j« 9 «&ttw«n 1 1 ©v^rn^ ust:fB«2©^<*^ 

So 

50 [»««13] Bfi8Bm2Sfii';-h**s<SlS«ii§©t)© 



- 2 - 



2004 03 04 10:28 



ttn 2000-49184 



lianas i 2©^-rn*> iJScfa«©*##3SBo 
[ m&m 1 4 1 b5sb^ 2 ma u - k #<ii£#t ji© * © 
t u- K**aia*n*«a"CttiiMBu--i«©ai»fiSJB<o 
TOsis «t a tc*fjs3^ 2 mm u - KojsftSP^ctt 

t-rsii^a 1 1 TJMstsOB 1 2 ©^r*t* i «icib« 

[It&H 1 5 ] ffltiES 'J - FcDlBBW-m-C feS^i: 
[fit** 1 6 ] ffigBS- U - KcD|BIIHttil>ai < t> -» 

4 ©v%-r*i*» i m^^m^mmmo 

iffi&m 1 7 ] mvm 2 mmy - k fctt** 

S C{£B UT V > £ C i; fcftflB: "T S IS^S 1 75S»* 
C m&M. 18] tttB U — F ^fWBWWJtfluo-flWF 

m&m 1 9 ] HutB^«KOHufa*fit^ l 

aaraaH i jbwm «m 1 8 ovN-rn^ 1 «tga«©*^ 
si. 

[m*£ 2 o ] «iaa3a«£«©iiwa»jt#*» 6gem-r 
aau^-ttRnimsmTf* s c t t. t zm&m 1 7i 
SW^Jg 1 9©wf *x*» i«cta^©^«^s= 

ism 2 mm u - k tm 2 mm t ^ism-tz v 4 ^©#§& 

if 2 0 ©^-ma* 1 scsamo^aa^Bo 
[wscia 2 2 ] Huta*^^ * fctsfi 1 mm, m 2 
mm, ^mmm^ti^timmt^t^^v— mosfe 

T, ;f7— /t«- =y Y^yVT.*, IGBT©-5*>© 
v\-r ftfr© b 7 £ d £: # 

w 1 Tbmmxm 2 1 ©v%-r;h,*> 1 m^&m<z>*mmi 

Bo 

nutans 

A,-c-5£&-r ssg 2 mm u - k*s «t xmm^m u - k 

& b±iic^ 2 mmtsijfflimm^w-r s^nw*?- » y 
*«iSi-rsxgi:, Huga^^v/^**©^imma5 

xmt, Btiia^«:^^7'©^2mmi:Btiia^2mmy 
- k © -7 -y -tt&eff «t vsy B*mw * yvrnwm 



a, »2mffiy-K**rFiBi»m8iy-K<o-fflfttt« 

05 7b-A©^g^#£i#6ffi|&5fc1-&t^Cy-K£«r 

xKBsmm * fe \mmmmm t^-r 5 x§ 1 5 w r « 
*^i©^st- & o -c, «5ib^ 2 mm u - k s 
©wmmy - h*©<i<t 5 *)/2:v^<iJA«^g*fc^ifi^itai^± 

^^:F , 3gB^c^3V^TJt^aJTJS*:S«IS*© y - KT-«!fiKU 

10 t*s> *©«i^4M^^yr*gwa»*a«i±t:a 
^ ^©^Busa^^ft^ <v yam 2 mm t Huiati/s« 
3t©^ 2 mm y - k (Dftm&tzimtm 2 mm £ Huiaa 
*S®£&m#©w^^*ac:fc£l^fc+a^ 

i*«B©S!^So 

15 [it**2 4] {j>*<i:*Huia^2mmy-K© , 7'f 
irggBga5©titf B5ta$ijfflmm u - k©^^ ^g$sa$©ts 
j;t)*i£VNy-Ki:*2.ct^ tcHuta^ 2 mm y - k *m 

$-&fc-«c©^««ip?>*>), SBimmsmfiRf sta 

^©-ffifflffly^rfii^oT 36a>t*®h3e^-s^ 2 mm y — h 
& £v®mmm y - 1» i:^ suia^^sm©-^® 

-h**W1--S>y-K7P-A?:ffllc-rsxSi:, T®t 

^ i mm** b±® icm 2 mmtsijawmmsrWf 

1 mma5#-r:-3*m<4©gh§r*t s^- u-r Buia^a«-h{c 

2 mm y - «ttft5gai&UBmm tmiiasijwmm y - h 
*^mtt©«7-f^T*gg^^-sxsi:, Huia*^^^ 
y, mtmm^m, ^2mmy-h**5«twj^mmy- 
K©-sPS^te©iiT-^-;u h LTititttT-i&^xa 

35 B5§ay-K7i/-A©^sgi5^^jBfi^*-rsi:fc 

xat**t-s*^^B©sia^T-*oT> Ho§a^ 
2 mm y - k &®mmm y - K©<g<t t) kfc^mizmm 
* fcttHOia^ 2 mmy - K©»7-r ^^©ta^Bfiga^j 

40 ^wmmy-K©'7^'•vgEil^ep©^i<t^) i feJ2:v^'J— k^u 
< ttHijia^ i'^sp* ^M^-r s«t!s*© y - k t-^ 
fieu-r*^, ^©^Huia^(*^v^'£HJifa^Jta«± 
c @^ l> ^©^hijib^^ y r©sg 2 mm i: Bosag 
^i§©^ 2 mm y - k ©^js* tttmssm 2 mm 

45 mm&m*mL*(Dv j ^xwfct&z & 

umm 2 6 ] HOia? -f ^g^gu*^n^*xm^,e<j^ 
50 &¥fm£-rzffi*m2 37hs.m&m2 bio^-rtifrim. 
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[it mm 2 7 ] mtam 2 mm y - K*«t vsuiapjw* 

«V- H©^ffl*fcttW*iStt«©*fcW8^it{* 
i:t-€.if^2 3^Mgf^2 6cm^*\.j!M3lKg3«8 
[M#£2 8] BufBU-K7U-A(isuf3^2««i'; 
* < i: 1 1) tc, HiJIB»itf**» &*MxfcSW5"C 'J - h**B2 

[»5fc«2 9] HufBU-K7l^-AttBuf3^2m«i»; 
- F«ffifflBfi>miSffi 'J - K<0« «t >) *>l£ < JfcfiS: LT*S < 
i: 'J- KJBfflgp^-tctt 1 75S^»cdW tt^ffl 

[IS 3 0 ] HufBffi t) U - P ttHuiBMih«:cDi£€§T- 

m#m2 372rMlif5fSH2 9 ©V>m^ lStfB®®^ 
[if** 3 1 ] huHBUS 1S@, $211, «H0*SS 

^en^WBgii-rs/'^— mos fet, ^y— 

jNW**-* ^*Sfif3^f««±C@S-r 3 i: i: * fc> ffil 
iBSg 2 «gg - K fcK5 2 ttffi £ <D&Mit 3 #61±©** 

asaes 3 o ©^-raxa* i mtzmcDimmimvwimx 

[000 1] 

mizmt>*), feiltl^-MOSFET, IGBT 
(Insulated Gate Bipolar Transistor) , 7 

[0 0 0 2] 

[ayscD&ffi] sterns, kt***^^*^©***, 

*7 4X*—b*—i>'a> (OA) «S^©«®08St 



P329£s3*i;**vr^3,, 
[0 0 0 3] CWfgafflKf&ffl^-r^^**^ 
?-MOS FETT*fitfi££iX-t^3o CI 5-^ 
"7-MOSFETJi, -^^yiil^^H^^JS^OD^ 

j-vmimwrnm (y-rws, v-xt® £zgs 

10 WJ1 (l^» *6&St*±ttT?«^Tiwaa*-*:r, »7 

[0 0 0 4] C©J;9*^9-MOSFETtlt StiSB 

mMittt-V-MffiiP <b it 3 *© y - K A^sm-T 
15 45o 2#©'J — KttHuf3y-h U— KMV- *'J- 

flk© i*©y— FttHfjiB^^cjfrfcs 
20 [ 0 0 0 5 ] * fe, mz^B$M&i%*mfmm$im 

ft , TG a i n j 1996*P 9 £ 2 BSBfr, P 19#tfP20K 
J±> r^7-Y^^>bfflM"7-MOSFETj to 
V^•rlB«^^^^•rv^So CC^V-MOSFETIt Igffi 

25 V3>S^55:i:*L iW^>2^mm3EM«^^'7— v^- 
h*^3feffl^i:bTVNSgf3«iSnTV%S„ 
[0 0 0 6] $e>t, ^M¥9-307103^ (^M¥8-1202 

11^) i&ffittt, fW >c^jo$nfcft«EceH-r 
3 f&^<Dflfc«£ B5±t- 3 fc» left «E«SES&*rtSE U 
30 fe«L'^'<r7— M0SFETCD^^^RASK^$^^T^^3o 
[0 0 0 7]-^ fcfc^ti, 

x*ia*^%ff ow^y v Y^mmi , Baia63^5 

^15B^fT, P25C*f3«:*ftT^£«fc-5fc> §»J*^ 

35 ^5. SX^a^ff rat&^oS^J/^^Aj 19 

92^8^5B^ffs P110~P112{C«U S^-^T*K» 

[0 0 0 8] 

40 [^W^^bi^il-rSiSS] ^9-MOSFET 

it. mz.it, o Am&(Dmm<D&mmmizmfr&$.i\x 
ET-immztxx^z* 

45 [0 0 0 9] 2f>ffitri;cD{£M*»'?»'^V-MOS FET© 

m-f^mmimJoimomM^^*). ;^-mosfet 

0#te4)|Sj±U ^J^.«> *>tm&0. 3 4mQ (* 
50 [0010] ^Ek *taraAfc*V>T^ tB^*»5 0 0 
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W (5V, 10 0A) iCti&^^-MOSFETfffi 
K&D> ititf* 0*y*—l>) fitfiK£*^W£*©#ti§ 

[ooii] t*ai£©#jiiM±M©#3ifl^B-r-yu 

-£©{£«#&& 2#tC&oT^3o ^(iffiia^ffi < ffl 
Altti@W?&igt&£<fcS , 7'fi'tf >^ >y (USW 

b) T*«ts-^'j— Kk©aa»**«:*n*^ ^©;*;£*> 
5 o o/zmjag^g^a^So c©^i£ttrtrt§£ai[5]o 

T^SAIW"^©*;*:©*) ©•??£>*), 

< & 5 c i: *> e. s n s 0 

[0012] 500 u™m&.mmi*±<D*a<DA 

fig^ns^^'y^ffi^^^-scfctr*?), 500 

J amiflggJK<3DAl , 7'f-\'©ffiffl* s ^T**>5o 
Al<7-f-W£5 0 0Aim^t^f.t:*< UT^< 

l©Ma* s i^V>SIBS : T*$)»), JfeKCD^VNAlAJ^^-V 

[0 0 13] ^©^7-MOSFET#tJ5K©4^ 
Sft^a©m*tt> g*T'fc 2 0 0~3 0 OWmEST-fe 
t>, 0 OWtitigiL-Ofrfr'h^o 

[0 0 14] 5 0 0/zm«:g©A lW^©2#©G6ffl 
T-tt> rM^g&:9--e©$g3&fi#*i£<, ^7Xft^SS 

(Tg) #155-17 o-cmK©*&fl§ (^^Ht 

#$8l8#©t&i*k:<fc*U£, «^CD/tr7-MOSFE 
T©Wiyit3gT-l±, V— X U — KA>"e,©StSS&£-^-tfc£ 

[0 0 15] -2>> gKj*^S-e(i, «^7-^r7 

oofc£„ ££c^4bt-sfc»*>7*£<£fcrr 
mm^r y > y £s&i&-r s (fi&sg®;5*;si&>' ? ? 

[0 0 16] Hul3IS^i:*)^:«lS©b7>^^^ 

x^TU 1 2 OA, jfig&S8i&5£Sl& 

^7-^r7'J >y-ei±7 0 A#j&gfc&3o 
[0 0 17] fffc#tfMT-te, fmWi^*ffi<tztb<Dm®\ 



So 1SCT0 2 2 Q&^vT— Wh^yi/X-p-eiZ 
7 5 AJijKUHRx&^tfnf^SLB 1 5 0 0c cIS© 
05 *C3@fflt-£©#P&Ki:Jf>fc>*x£>o 

[0 0 18] h7>^**ttBSj&Si:&5g!« 

ys^— S^Jf£#T02 2 OABT-5 0 0>amii: 
10 gffl'7'ft*2*fi6ffiLtV- XSfilfcV— ^y— 1*4 

8EMu 1 1 o Aoa^^gjsnufc*^ uvmsm 

8L&1 5 1. 5*C£>&& (j^H®S8 0°C) o 
[00 19] CCtoftCk^ h^>^X^©S!c^ 

T-g&vvig-gr&ifcSo ^©.fco&J&^rtfcfc, ;W4r-s> 
^^fi«^btKv^>, v-x, y-hiifesy 

20 [0020] *mne> s ttfct, #§8ftc «t a^fitf*:©^ b 

© i 1$ i:frSi&*S$ttt> #l»*Itt©SBS2&43 «fclF«&ttElig 
25 jb»€»*8&jWc*:ST?*3-5. 
[0 0 2 1] 

[iss*iPi*-r-5fe»©^g!] *wc*j^TW5<3ftft 

13© So 
30 ( 1 ) *gJf#ffitfB!fr * i: , BuH3*t±i*:^ «t o 

A>oMlimilI£&£;£JMa©3£f#SSi^ Huf3^P«S 

{c** t)ButBWit«i:©-#i®* i e»^m-rsffi») y- f 

35 @t«;5m2«sy-K43J;^Jffli«8it^S$iieii«88 
'J — J* H5f3i*lt«:tr^t»ns i: i: * CTfflCf 1 « 
MS:* L±®lC^ 2 ttSttHflHtff £ft bTffi^ttf* 
©S^«S/r LTSuI3^JtS«CS^$ tv S^^^- >y 
7* i:, *WBi*±«:rt fcffiB Lmif3^ 2 S@ 4:h5!3^ 2 « 

40 si y - zrmmftmmm tmmmmm y - k si 
But3^ 2 ftei y - ^ f ^±M^««^s*© u - vx-mmz 

So HU§3^lh«:©-ffi!lffl^5.^mt-5iiJffll«3iy-H43 
«tt^ 2 ««i y - K(±^4"T-JBffl bTBB*«H(IJtK:«s o 

TV^So HUiBy-fiF'ttA l'7'f-\'*' BUl3S|2® 

so ± (4*) (c^otv^So ffiffi*mfr3-yyiz\zmim. 
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fig {y-Ywm z^n^nmmt-rz^v-Mo s f 

ET, ^9wH#-7h7>^7^, IGBTOD-5*) 
MOSFET^tS. BjnE»lM*©-fflffl3&»€> 

5$fj««fis y - f* *t*» 2 mm u - f &k 

») V-\*iZmim±<*&fc®xy]mt<nxmitfti-&^ 

i: b-cse i mmm<D y- f t b-t^-rs c it* 

[0 0 2 2] Z(D£ote*m<^mtlilT(Dl5&X-$m 

#©:&»&*>£& >k mimm*m&rt-z££<bt*m 
■r 2 «a y - k *j i y - f s u - 

ffi£SfS 2 SitWlfii^WtS^f >y 7*mm- 
SIgfc, HU§3*^^ v rs^©^ 1 matt*?** 

buIB*^^* :r©Sg 2 «fiii;iiuBSSg 2 «fig U - F* «fc 
VBuf3©KB«fis i: Buf3MP«fii U - F £2£«4©7 -f -V 

m2mmv- vazTmmmm y - k<o-sp*«s(s^ 

JiT-^e-;u F bTi^it<*t-«axSi:> mif3 y - F7 !✓ 
- A©^®^£WBJrlifc£-r 3 h t) c y - F Afil 

fl^tCSSSftT^oT, fiMB»2*Ky-F*«!l» 
©S& 2 «® 'J - F ©5fe4g * fcttaug^ 2 BuIBSifsg 

gp^«jsfe*©y^^t'Si^i-5o ama* u-mawa 
» jt^cwEflrrf «wf, * fci±m i meiffl© y - f £ br 

satafs i mm, m2mm, mmmm^^ti^timm£-r 

5^7-MOS F ET^tn^fv ^BUlB^ 
»*R±KH5£-r3i:i:4>fc, «(@3Sg 2 tttt U - F £% 2 
SfiSi:©^li3*J^± (fcfc;ttf4*) ©a£«4©7 

[0 0 2 3] (2) buIB^S ( 1) (Dm^ti^X, m 

ta&3&#© y- K-cmsnsm 2 «s y - FttsaiBf* 
it**** e.^ixfcgi57>T-Hu§3& y - FttfflSKjgi&SK-T-jg 

ay - b-ftmw*$i&i-zmAnm}<DnA®imf$.2 

ftT^S. r©«td&^«^BttHuf3*© (1) ©8S 

mxmiz&^x, Bui3»2Sfiiy-KSffistcwt:}£ 

ffi-T51fi«t*©y-H-e^fiR^-Si:i:*)t, mjgB£flt{* 



[0024] (3) tm&ffimfrt>te2>m}t&.£. hu§b 

£fit{*£ ,tot'M<i: *>-&#&frftTffi* s i!u§3i<fit 
05 #J&»&«Bb*»^l«ffiCJ&6^M©3a«StSfc, 

ft D y - F fcs BU§3i*±^© SfjiBHKiJffi^ £ 5JfeA/-tfgsm 
t s 18 2 a £ 2 sffi 'J - F £ J; TPtWPttSK & 

3»J»ttB>J — Kfc, Buf3*f±^«c^fctv-Si:i:t)HT 
10 ®«glSfi§£*b±fflCSS2mfisfc#OT«&£Wb^ 
BA S ^S14©S^«-*^ bT H(if33^fa«lcH^$ tLS 
^MM**-*^ Hns3S>f±«i;rt^(ficBbHui3^2«fili: 

huI3^ 2 mm y - k * <t vbu t 3§"j®«fig HuiBWSfii 

15 B5H3^2m8iy-K©'7'fi'*^i^^ixS'7^-^Si^a5 

©ti^tuiBWfiM y - k©vw -^s^©<e«fc ») 

<feoT^So ^2«fiSy-Kli 1 7'f^@gSSgBi55 

i»< >j-pnM)i#Mmiu - h- itisi bta*fettis 

<&^-t^£>„ SI2«figy-K4stSi£^©*)©T-y- 

20 h'wm&ztizmmx-itmmv-FnmmfmcDtSimik 
«t ^ t: huI3^ 2 mm y - f ©a m&fi-wz 1 tjm 

«ISffl#ftt^ffl?Li s ISW?>nTV'.S 0 Suf3^2«fiiy 

25 ifA^^nrte^iec^^Tv^o 

[00 2 5] C©«t d**^«^S«Sf)f3^IS! ( 1 ) © 
SSjg2f*££:fcV^ 'J - K 7 V- Ate'J>& < i: * Suf3^ 

2«Bu-Ko«7-f vwmsnnm wmmiwmm y - k 
© -7 -^^sp©ti <fc ?) feis ^ y - k i: * 5 «t a t me 

30 M£2W3gy-K£Jfcfi£bT:fc<o HuS3^2«fiiy 
- H *B5f3fiJffll«81 'J - F©S«t ?) *>Ja < J&fiK bT43 < 
i: £ ^, y - KJBfflgBdC 1 75S«ISSt©#f fttS^ffl 

asiaitfc *>© sffiffl-r So 
[0026] (4) tmmsmii>e>te2>M\tfrt. ma 

#*>£flffi bA^o^ 1 Sfigt*S^jaS!!©^a«i:, 
Hul3«lhf*:©Hui3HB!JB^ e.^T*ggffi-r 5^ 2 «fii£ 

2 ®8iy — \*35£zf®mmm<£tez>®mmM y - 

H fc, BlJf3i*±^{cSEt»ns i: i: * (cTatc^ 1 Sfii% 

mmt±i^^iiLm:Lmtdm2mm£mmm2mm 
y - F*i£xm2e®mwmii mm^mmm y - f 

45 33^2«fiSy-Ftt'7'f •^* s SSK$nS'7'f-V^a5© 

tiAssutB^OTftfis y - f © v -r ^g^^©ti * s tis < 
* s 1 1 *) {^7 -vga&ESM>> ^i»© y - f **mizm 
&2ittzmmKiz^x\,yZo ftb©gP7>ttBu§3*e (i) 

50 [0027] IZ^t^WiZMTCOlsmX'Wk 
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affljc isj*» vx&As-em&t &m 2 mag d - i* * <t vftj 

r*u-K7i/— Aifflm-raxsi:, T®tc^i«ei 
*#u±at:m2mai:*j»mfiift*-r4*»»^s'^ 
s^m-rami:* «jB#m<*^v:/**©mimffiffls 
frx-mm&<m&&*ir \sXims3mmR±tzm&?- s 

xigfc> B5i&^^^>v7-cD^2mfiii:HJiie^2msiU 
- K43<ttTHf«3©KWmfiii:HuiBSiJfflim® U - H 
©^-VT-g^-fSn^Ii:, huIB^^^t-, buIBSE 

im-WL, jB2mau-K*j:ww»miiu-i»©-aj* 
i-s^$#^e©sa^an?;&^T> mMBm^msv- 

MS 2 m» U - K -f -WftBH^«*n^flfllflimK 'J - 

K©y -yggggaj©^ 9 *jsv> >;- k % b < ttBiitB^ 
u * ©^BfifB^^ » ^-©^ 2 mei i: HuiBtaK^ig 

©IB 2 mffi U - KcD^feig^fettBufB^ 2 mffifcttSffiglS 

co 0 2 8] (5) rntmrn (i) *&a:iKffla#® 
(4) (^)«figk:^sv^T, Bui3ilifgSl5*fc(±Bui3'7'f -VS 

*> 1 #© fjf3 "J — F bT v > s „ flfacDgfcS-ttfufB^ 
© (1) i:|5I«l«:«^S^C«:oTV^S= Cffli^^aH^ 

T*5 < i: i: Huffi^ttSBfc^-rft*-© U - K £38 

# -5 J; -5 KffijfiK bfc © Steffl-r So 

[00 2 9] (6) Sg^Mg*>£&SSfltf£i:> S5I3 

Bui3f* Jtffc©Buf3-fi!ia*> £ MA,-e^tH-f SIS 2 SfiiC 

&s$g 2 «gg >; - «t vmmw&K:tezpmw& v - 

Kfc, Hui3^ih^at>tv5i:t*tTfflK:mim8i«: 

* b±s£Sf§ 2 mat i- Awm®** bT® **&«!£©& 

bTBiifB^^tEtcra^^ns^^ » y 

Bti§3iJihft;rttc:ffiebHMl3^2meii:Huf3^2m8i 

•;-H*'«ktrHu§3*wmgBi:Bu§3$ijfflimgiu- K&m^i 

#}£.m?t S^irfcftftU Huf3B2m€i , J-K© , 7 

^g^snsy-Y -vgassas©*!*- Hu83fij®mei u - 
mfsu - h*©(itt«!ii3Sij(wmeiu - b-©*sii:iH[-*»&s 



iM£ffi£lc&oT^£. ffe©^tt«5§3*ia (1) 4:1^ 
«*&#?fiJcKfcoT^So 
[0030] (7) BU53*© (1) 7iM (6) ©«JEjgtc 
*>v^, aui3^2«ai';-KiJj;tFHfil3^Jffll«fii , J-K 

Hu83^2m«i'J-K*3«fctJ t tul3SiJ««S , J-K©a 

£ fefcfc^(±J-r 5 «fc r> CflSfifc-r So 
10 [0 0 3 1] (8) BUf3^© (1) 7iM (7) ©#&££ 
£V>T, I2WJ-K, »J»ma'J-l»**dtrlKnB 
# U — K ©MSI**— & S . 

(9) huI3#©! (1) (7) ©KfiRfcfc^T, %2 

mm u - k , fij^mei u - h ^£ttrir h?I3=& u - hob 

15 PBf=t'J>&< i:*— gi5'r•«35:o•CV^•5o 

(10) huI33M9! (1) (9) ©fl|fiSK:*V>T, . hU 

em 2 msi u - h* a * fc a*** b-c v > 

2>o 

[0 0 3 2] (1 1) HufB^© (1) 75M (1 0) ©« 

20 fiS;t^3V^T, Bui3'J-K^{otiif3*f±i*;©HBI^r?)K: 

^loTl^B^^^rv^So 

(12) buI3#S! ( 1) 75M ( 1 1) ©«fi£K:43V>T, 

?L* J »!»e»nTVN2.o 
25 [0 0 3 3] (13) mff3*© (1) 75M (1 1) ©« 

^■{itSSmmgST-feSo hu83 (1) ©*©^ctix«. 
(a) ^2mei , ;-K{iM^2*©U-KT*«fiR^n 

30 [0 0 3 4] (b) ffiStfiSnfcU-KttF'agPT-l*© 

<, 3*w±©^7^-^, -r*to^4*©g^*.qrtec^ 

S„ d©*S*, l#iffc5©«ms&^©2#£]£igt 
bT'jN^T < 5fe ») > V-X • KV^>mmS^§< bT* 

35 $g&s£«Jx.scsfc#-eg, Mih^*«fiE-rs«si©* 

§5. 4*OAl7-ft (il:S5 0 0//m, 6 . 0 
mm) Tfy-^mffikV— ^ U-K£g^bfc*liN m 
*500W (5V, 10 0A) i*!M2. 
40 3WSgtftO, ©|i©9&fll{±®$>5:<feSo 

[00 3 5] ( c ) v 7-©.a®ffly©«HiHiii3 4 

tea? ixs cr i: ?) , *mmiw.<D&-%sm 

45 [0036] (d) *JfflimSiU-K4b'otV^2S8iU- 

H l« o ifi <-ffi^$ S c: i: *st* # 

S„ HlJfBffit) U-HttHuf3M±tt:©jaM-C-«JBT? 

ixTffiffl^n^VMJ-KtfeoTV^S^ an^pjg^ 

fcJiif AH^jgi: bT^ 1 mfiiffl© 'J - K b-C<sM 
50 1"SCi:4)T-§So 
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[00 37] BuIB ( 2 ) (D^miz £*U£, ffizttm 
(1) fciSjttjBfcin^r, (a) 2*'J — if 

it***- ^^Hfegp^JiJftKn- 1 £ -?xmmz ntzmmiz 

S d i: £ «fc o-dfAH^^ pTtet 5 , ffl^ • »AfH 

£i«ffl3l£;&so 

[0 0 3 8] huIB (3) (D^mz J;ftfc£> SufB*© 

(i) ctsawiucinfcT, (a) ama»2«fiu-K 

So 

[003 9] ( b ) ^{&gg©8a3£K:fcV^ 'J - H 

oT^scfc3&>£u-Fj^{4#&#£&»K 

[0040] (c) ^2S8IU-KO^a5fl-(itr^gSi 

S;rt*»e>, U-H^?^©rR]±#ElftS 
afflSWSIStR'NHerc £ £ c < 55: 

»K ^<7— MO S F E T©S^iM^^f5 1 tC* 
So 

[0041] (d) u- Ffti%iz&wxmmm<D$ztx,-r 
s«t xsdifimm^timxmmi> «sm^ d> ssgg • » 

Aft^SJt/ilS^&So 
[0 0 4 2] itulB (4) ©#gi£«fc*Vtf, ^fS«*ffi 
5 U-KT*^fb«:V^jt-e4.Htff3^e (1) ©JHfiKi: 
|SI«Cm 2tffi';-Kffl7^f -Vg^giSlCli 4 #©;fcV^ 
-f-V Gfi&5 0 0>um) *&mX%2>tzlsbV-i ^X'Wft 

So ^2«§SU-KttaiS*®'J-FT-«J5g^n 

£H5«>S;ri:#T*£, ¥^fcgS©£5g»rft£%{fcT- § 

So 

[ 0 0 4 3] huSB ( 5) ©^©KJ;*U;£, a^SP^fctt 

•7 -y ■vgiK^tf^wf sft&awrc h5ib*© ( 1 ) 
tastes 5 o o>umw ^miz&zmittt-w&mmfii 

iM^^SST-tSo 
[0 0 4 4] HUSB (6) ©^©£<ktU£, ^2«SU- 
Kroy-f -^gi6ggi5trttiaS5 0 0^m«7>r-V4*$:ggBS 
X £ S c £$S3ft**iqj;L £ ftMit<fc©aft«ffi8Jihi«£ 
JEdtt-^So V-K*Ml£©:^fcttV-h*£l&Sl 

^(^gcD^iw^^jifiitT* § s. 

[ 0 0 4 5 ] huSB ( 7) ©^©t «tnt£> fitifB^© 



(1) 755 (6) ©Ulfig{C«tS^tCiOiT, i2ti 

mm®<D^&m%&iitfr(!Mw c^m * fcttfsm-r s#t 
05 -fg^a5©<i£ft<-rsc ^-f-ro^s 9 * > 

i*Di§*»St:W«<fe!K ^fcttg^l-S?^©*^© 

tfA^ians^j^fe So 

[ 0 0 4 6 ] huIB ( 8 ) ©*©£ <fcfti£, buIB*© 
(1) 755 (7) ®^{CotS3a*triO^T, *U — K 

[ 0 0 4 7 ] milB ( 9 ) ©#©£ .fcfttf, autB^S! 
(l) 755 (7) co«fiKK:«tS^^a^T, »U — K 

15 SCi:*>£>, ^^©SSffiCfcl&fcnrtgC&So 
[0 0 4 8] ittJfB ( 1 0) ffl*©£J;*i,fc£, miSB^© 
(1) 755 (9) <D«^{CotS^*{CS0^T> buI3^2 

^2«Bi'j-K©'7-r-\'gEMa5{cgg^-rs , 7^^© 

20 «^^<T*§Sfc»ffi*tffi^f»^Sr^f»tffll^S 
Ct#T-£S3!jltl#;fcS. 

[ 0 0 4 9 3 miB ( 1 1 ) ©^©^otix«> huSB*© 
( 1) 755 (1 0) ©^fiEC«tS3»*(Cin^T, buIBU 

- F^«±H?ifB»ih«:©-ffl!l^»3 t^H^■CEM$^^•CV^ 
25 SCi:*>e>, ^flM8B£fSS-rs|sg> *tlh^(Sa^ffl 

fj-a-T^T-^So 

[0050] hijib (12) <D^mz £.ti&, mttm , 

(1) Tbm (1 1) ©^fiKC«fcSJ»^ira^.T, HljfB3£ 

30 »s*3f^ffimt^»^-&fc^-r*e^-r-^So -©*s 

[0 0 5 1 ] flfilB ( 1 3) ©^SCfcftK, mffi^m 
35 ( 1) 755 (1 1) ®#SJERC«tS«J*K:iP*T^ *f±^ 
*»^.^^fS«^ft<^mb5B:V^TO-2 6 3AA, TO 

- 2 6 3 AB^s©^tSi!ffi©a«*.«II6C>5:So 
[0 0 5 2] 

mw-tz>tz.&><D±mxi%i^x, pi-*ate^w-rst)©»± 

[0053] (mmmi) minmwi 4(±*^© 
-»s (mimmi) x mmsm 

45 Klffi/^-h7>^^) C<Sfc>S(2-C-&So 0173M 
12 4tt*SliSfl$<ol 1 ©^{*^B©«|jg{c:^t>SiaT-fe 
?)> EI543«ttfia6ttS^4&^-r^7, 07 755 

ei 1 4\**mmiw.<D9iimj3&Kmt>zw. aisa* 

SS«gJB<?l 1 ©^«^B<«i^jiottvS!^il!EiaB&E|-C-fe 
50 So 
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[0054] xmmsm i cd^h^b i&, si 434 

BMBSlM* 2 £ 4 o T'J>:& < i: *> -SP#&fc>ftTffi#itu 
ia£flt&2*>£>gffi U*»-?§g lWSfc&S^JSl!?©^ 
»S 3 i:, SSia^dtfflR 3 £ jgfc t) fffflBttlttt 2 ©HI 

B*68aab*»ojfcif«- ©ps©«k:jattt-s«5 y- 

2 £@ U - F 5 43 iVWfg U - F 6 UT v^ 
[00 5 5] g;&, lBiaaih* <^**--S>) 2|*ltC(4 

^t-4-5KTfflfcg§ l«8i (FW>«8i) 

u ±®^^2««i (v-^mei) 1 1 fcwsei «r 

— bmm) l 2£;gLfcfitj££&o-rv>£o 
[0 0 5 6]^f«^7li, Tffl©FW>*«l 

oifimm&<D&&m 1 3 s^bTHuiH3d^a« 

V) 3CH;££4vtV^ *&, HUt3^±fi:2F«9{C®ffi 
■TS!B2«a»J-K (V-^'J-F) 5*J«fctJ t »JfflI«8B 
'J-F (y— Ml — F) 6©5fcJg{4, 7^ftl4^L 
T^NVflE^y 77©y-7«|l 1434vy-b«£l 

[00 57] MSBB !? U - F 4 fciiMii* 2 (Offifire «Wf 
£4l<, SI=g£f4ffifflb&V^lSi:fc:oTVN& 0 $fe, V 
y - F 5 4s 4zj^- h u - F 6 »4#;i/^ >^Sl: 

-f > ^s© y - h ©$fe4gn^a5^©Tffl h x suia^ » v 
3 ©ratii^— s±{ctiM ltv^ 5, 

[00 58] HufBffi t) 'J - F 44341^- h >J - F 6 14 

fn€iii*T-$5tf> v— *y— f (MS 2 sissy— 

F) 5tt2*i:)&^t:^So C©2*©V— ^y— F5 

t*ttA.-3E&u £*itf£2©rtgpc43^T-#©3»sa5 
2 o©iii— fi!j©ffl!itata'&a<t-5{-^:^Tv>So -&U 

T, £©jg*gg&2 0 mil3^^^^7©^2S8g 
(v— *W§S) l l i:tt4*© , 7^ J ^ l 4-cS^ixr 

V*£„ HiJIBjgJfsSSP 2 0t4, 6^©2#©y^£MA/C- 

g^-r3*>©4 5%S<&>), 4#©>7^1 4&36A, 

TfgSBcT- £ 3 4 a TV* So 
[00 5 9] £ J4, BuKJt!l&g|5 2 0 ttiifliE© 

45fc?^g^SB£#tfiKu -©w^^as^&ift 
*ir, sijfBy-r-vg^sp^^jffi^E-rsy 

-FttV-^y-F Gft2ttffiU — F) 5fc*-oTVN 

So 

[0 0 6 0] 4*C07-f 1 1 4ttlgi s 5 0 0 ^m©A 
lWirt-fcS, SEttftS (^-T-^ft^) »46. 0mm 

lUrtt'feo-cv^So *fc, y-b y— F6WB»*ns 

^-f^ 1 414, it® 1 0 0xtmSJK©Al'7'f 

s. 

[0 0 6 1] t*it{fc2*»e>^ftS^>:>^3©*ife^#C 



ti, nmmmzm*)tfttz!&mmztizm.ttm : ti2 ia* 

Stt^ftTV^o CCf, &S5©^ra©-f£&g0iJCo^ 
TfBlffi-rS. ^N>v^3tt, ^©fe^SUfl-©^** 1 0 . 4 
ram, ^^12. 6 6 mm, ff£#l. 2 6 mmffe 

05 3» V— *'J — F5 V y— F6©3#©y— F»4 

3. 4mmK<vmD, F — F 6 fcRfflV— * 
y-F5fc©*IHHC»») y-F4*s{Sr®UTV^-5o &y 
— F©*H4 0. 9 mm, /P£t40 . 6 mmT-, *|5£^ 
& S«8i*JBfiW 3 'J - F^©lig©fBHH4, ^ 3- b £ 

10 ES±-T3fe»«-0. 4 5mm&L±lzt£-?x^&» 

[00 6 2] a*ggfl 2 0 ©«£14 5 . 4mmT-«U4 1 . 
3 5mmt&5. *n y 3 ©TBS*» €>=&«; — F© 

^©^#^^3©«;M§£--g(1-s^i£T% JP£I4 
15 5. 5mm§f£tffc5o 

[0 0 6 3] ^fi'T'Tliv 03434tF04fc*cr 

0 mm, *14. 3 mm, P£ 2 7 0 //rog,K£:& ») , f 

-hmmi 2<DXgtnz.%eM.<D-mwo. 3 mmr-ftys 

20 3^0. 6mm, V-^«il l©*§$li»D-a# 
1. 4mm"efteSA J 4. 2 mmt-$5 0 
[0 0 6 4] ^#fr^>y7'7lC^fig^4lfc>'W-MOS 
FETIt 04^-r.taK:, »tfMOSFETf$.o 
T, mi^SM©^yn>^e,)&S*^MR2 5©« 

25 B©Sll^mS©^tr^^^-^;i/S2 6CMOSFET 
©-lr;i/*s^^J5!c^nfc«ji{C*»), ^f*«R2 5© 
TffltillE (Fi/-f>«ffi) 10^^t^>^^TV^ 
S„ £©FW >«S1 0t4, ^^>, —v 

V)\<, ^{c«toT^^4i, ^©ff^tt, fci:^.«5. 

30 0/iim?$>£o 

[006 51 ^7-MOSFETIt HMSa^lf^^r^^ 

imnmipt>izz>v-xmm2 8£, w&tz>**)\>2 

35 7F^SoTlSlte»4vfcy-b^JS2 9 i:, C©^- 
h^iSJS2 9±{c^fig$*xfcy- V«fiS3 0 ausay 
-hS«13 0^aSP^i^JR3 1 i:, Huia^^^> 

-v 2 6 43 «t vmfiaa mmm z\±\ztt.w. u figa v 

40 v-xtgi it, Butav-xmsi l^BSiasBi^igi 
m3 i^a*?e«3t«[VA'7i'-V/}t>5 i -f >^«^tuT 

©V-^«g|l 1-^y-bSBIl 2 £gfc0-ftCSffi;*-y- 
S«SK3 2^T*«lfi)i^4xTV^o d©^V-MOSF 
ETtt, 0 5434 6© TD6 (rM-f7 6 2/'J- 

[0 0 6 6] IS15l4FH'>-V-^H3l->ffitn:i: FU 

-f >nmam^-tv^ 7,06 ji^->igiitK:4s f w 
-r >«sst fv-t >-v-^w®E©ta«jB8«^-r^ 

77tfe5. 05©^7 7*»e>^-*>S4^tc:, 
50 4>>'J— X (D4) T-fcfc, V„*si 0VT*I,^1 0 0 
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>W X 5 U-X (D 5 ) T'tt. V H # lOVtl 
1 0 0 A<D£g<DW1X&f<D*>i&}n,RJ£7. OmQt 
& *} , fA^f X 6 i> U -X (D 6 ) T-li, V { ,# 1 0 V 
•C I,#l 0 0 A©i:g©BIioW<D2t->ffitn;R.,i±4. 
OmQi:&5. 

[0 0 6 7] Ufe^T. 1 ,4*1 0 OA©£:gCDV 0 , 
©tSlQttEEBU D4t(±*>ffiSt* s 2 OmQffcSCi: 
V„=2 0 0 0mVJ:«:t), D 5T-J±^>ffitn;^ 
7. OmQ V„,= 7 0 OmVi:*^ 
D 6T-&*>tm.ifi4. OmQt-feSChi>e.> V M = 
4 0 0mVt&5 o 

coo68] mim&.ft±izm^ te^^eaEict 

S^WX|gi&^qitEi:U eMas (X-T>.y^>^S 
JK) «M (I D ) »S*c©<EMK<fc!>'7— xiSK 

[0 0 6 9] Vfrlste&Z, g*^©A»«:D6^'; 
-XcD*©*ffifflUT*> I.ASlOOACD^flt 

fct, S6SB2«Eb'J-F (V-XV-F) 5ft2#i:L 
V-XU-K5ft:frUT©i2^lllftiS#>S£fcfc 

v-xmsfcv-xu-h-s&g^-rs^-r-f&tfc 

;fc©2#£ti^OT4#fc^ft&#tjgi:U y^g&fr 

[00 70] ^it*, h-i/-f>il (i B ) S)*n«f©y 

[0 0 7 1] 

[ftl] P = I« • R„„ 

zzx\ iitmrn. R, ir ,tt , 7'f -^©^to r 

[007 2] 

[ft2] R, lM = p • 1/A 

Cuf, Ui^-^©*;*, AttW-VOttS, Pte? 
^■VcD#ffitn;-C-*5o y^V©ffiJn;R, ir( {i> ft2«fc 

iu et£© -7 ^ 2 

[0073] 

[ft3] R, lr( = 3. lxl0~»-6. 0X10" 1 / 
(250x1 0" l x2 5 0xl0"'x3. 14) x2 = 
0. 4 7x 1 0 -1 

*^K5^fiS 1 ©W -V 4 *©^Jiv 
[0074] 

[8(4] R, ir , = 3. Ixl0~"«8. 0x10V 
(2 50xl0" 1 x250xl0""x3. 14) x4 = 
0. 24X10" 1 

UfctfoT, ffliaftl, ft3, »3©^fflV^T, tfcfc 
©5 0 0/fmttg©'7-<^*2*fi6fflbfctJa5©''^7— 
M O S F E T £ 4#©<7'f t&Mffl Ufc*S^fiJK^ 1 £ 
J;S^7-MO S F E T©^8-a©93iD^©S^S^J%W" 
fTf5i:T93©<fc3£'ai5o ^©9-Y ¥ 2#©igi^ 



[0 0 7 5] 
[ft5] 

P= (100) '■ 0. 4 7 x 1 0~ 1 =4. 7 CW3 
XftWcDV #©*§-&. 
05 [00 7 6] 
[ft 6] 

P= (100) '• 0. 24X1 0~>=2. 3 CWD 

10 T*g, ^^-MOSFETC^iW^jSfiKT-gSCi: 

[00 77] #§tSE7Mg 1 ©^#3SM©S3ji 

5o fe«U E97}Sm 4tt#i^fi<J&l2T-;&€>o 
15 [0 0 7 8]*i«^f lit 07©7D-f+-K- 
^rf«fc-5tc x 'J — Y? \y — Affile Ur«v7'10 1) , 

f-^y^y^^oif (7r-v7i0 2) , ^-v^^ 

-T ></ (^rv71 0 3) , ^E— )\<Y Ur^71 0 
4) , U— K«Wf Uf>y710 5) , U — KfiBB (X 
20 T5/710 6) , (^^10 7) ©#l 

[00 79] -T&fr *>, ^<^B 1 ©S^H^VT 
«U 09*3<tVEI8^f i5C'J- A4 OA* 

25 Ott, I38{c^-r«td{c:, HBUA s Fff^©<i-e*<*S^ 

(HJfiMtf) ftHf^UXT- 

s •&Tm^snft*m^%&& bfc#us (© 

Mttl . 2 6mm) CftoT^I.. J^g|5:5M>*iiijga^>.y 
30 ^3T-$>!) 1. 2 6mmfflfS&5:!), 

U — K4, V— XU — K5, U — K6©33#T*;fc 

t»0. 6mm©JP;*JC£:oTV'v3 < , 
[0 0 8 0] U-H7V-A4 OttJfiflW* 1 *Sc 

©U-KXV-A4 0T-m^ft (fci:x.tfl Ofl) ©4^ 
35 #^MlftKjgi-S££#T-g3<fc?KfcoTU.5o 

l28 7?l±3f®:9-£^-r. 

[0 0 8 1] U — A4 0l£, 08tc^-TJ:a 

$^^4 1£, C©^4 1©— <BJ®*>£>— Jgfta 
Bi-e¥fT{cglttSl-5^K©M-ft^B© U - K 4 2 ft* 
40 LT^So 3©^-M 2jiflute^4 l£ttbTiS3E 
UTV>6o C©U— K4 2©tT>v^-{±3. 4mmtC5fco 

[0 0 8 2] fiWay- K 4 2(i3*T- l«It*?3 N fe© 
l*tt^-h';-F6*«fiRU ^ttifszS©^^-^ 

45 My ^*4 3* ^ l9!^^^^^•rv^5o §'j-K4 2©<@t±o. 

9mm£3S:»K buSBV-Y K 4 3 ©Stt 2 . 0 m 

m, ft^lil. 3 6mm^r^CoT^^S. 
[ 0 0 8 3 ] £<U 2 *© U— K 4 2 1± V— X 'J — H 5 ft 
«fiS;UTV>So d©2*©V— X'J— KSttSuJECotd 
50 tC l*©Si^gP2 0©HByfflt:Ji3&oT^^i.. jffi(ggP2 
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o limited 4 lcswrCffiasu *©je&&rsi©«£ 

it 5. 4mmi:&!), -tOttSE^faOfi^ -f&fc*>« 
Htl. 3 6mmt&ot^5, huI3 'J — h* 4 2 (i 

HU§a5W4 lt:¥ff«4t5^'f^ , -4 4tr«toTJi 
<g£*lTV>S. 

[0084] HJEy-h'J-Kei:, m»t&V 
— *'J — PSi:©^©*^*— 4 4A>e>ttffi») U— K4 
#3&±iLTV">So C©fi3S U — K 4 &i£4>T-T#£— © 
»»RtaittU ^©$fc^tti!u&©ff^©^y3# 
3eifcS£*lTV">So JBffl{C<fcS@iU±2. 5 9mmCfto 

[0 0 8 5] SuS3it^gi54 5 , *M$4 

4 4tJ:oT*{4U — A^aO'J- F71/- 

tt> Ctt5,a^g154 5, ^4 1«m^M-4 4tt 
S0»rl&*;**lSo 
[0 0 8 6]o#{C, SufBU — 1*7 1/— A4 0©^>^ 
3±Kfcfc, E19 4b*«ttfla8©n^^T-^f «t^Cia3 
:fcJ;VH4K^;*ftS^&^;^7#B^£;fi,S (* 

3£B5££*lS (01 -E4#JH) o 
[0 0 8 7] o^ld, S10C^t.t5ic, 
:T7©±ffi©W28i:> 2t J& ■T€)';-l>*£ I 7i'-\'l 

fill 2 k-y— h U— K6©'7'f-W'W K4 Stf^-f 1 

zw-i-v 1 4tt(^;bnBS©s^#'h£^©^<-r* 

fefcXi& egl0 0^mSI©Al7^fC* 
-5. £fc> «yr7«Dy-*«Sil lkffinfflHS 

352 Ofcfc&gi&y-f -VtfV-^-f >^CJ:S , 7-f +1 4f 

5 0 0jt/m©Al'7'f-Vi) J /t^v;^>5 ; ^>^fc(i 
^T5/f*>r-f >^{C«fcoT26?'!l£4;fc;tf>7 ? -r ><7 

stf^-f ^fciS^-f^SSttS. 2 371 
15. 6 2mm£::fetK huM©?^ ■frfi? 6 . OmmW 

t^ssje-tso 

[0 0 8 8] *3<K*:*-*:77©y— *«ffil lffl7<ft 
Jl?>5*-f >^fB*W*% HU3$©J:-5(c: 1 . 4mmx4. 2 

<T*>^©il£4#©W-f 1 4SSM-TSc:i:A s t*S 

So 

[00 8 9]ogC, ISIllt^tio^ b^>^7 
T^E— Jl/K^fc.fcoT-t— ;i/K*^V> (^710 
4) , K-HrJWBjeeDU-M 2©$fc«BHI!l*»e>'N**'3© 

2I±> ^y3©±BHII©<*£&?;ri:A>£> 
©TSttSfltfl: 2 *> ZmM U ;«3&©fc«>©e3fc® 



So 

[0 0 9 0] -Dg\z, mi 2£*rf«fcd{c> ^/8©'J- 

fy710 5 ■ 10 6) . 'J-fW» 'J — K4 
05 2 4^4 IfrtoWQitL-fttk^ fat U— F4ft» 

u se>c^'s;^3Bi©a«S54 5*^>; vhttcn-fe 

JBttE tt, h U - K 6 *5 ottf 'J - K 5 ©Tji£ 

KjEdyfc-rSo 

[00 9 1] o^C, 13 1 3C7TTf ftlt{fc2itP 

15 <M<^UfcaJ^'J-K©^^^fgi5^-T-feSo CtvC 
<fc »3 , ®SS£#lii©**&f*&H i fcisas-r S d i:**? § 

So 

[0092] *mmm 1 u - KgrnBttarc 

<t-3t> EI 1 4 K?s-r*fAf&g«3g©^#3Se 1 

j§-rsck#-e£So 

[0093] sis iz#.mmzm 1 ©-¥*g<*$s@ 1 ma. 

^ji*ns«MIU8S-t-feSo C©SM08&tt, *-f>® 
25 »k(ft*B»jE (SR) (IIB»&&>K ^-f 

(R) ^fcbSTj (Vout) tildi:, AC -DC 

m^<mmmiE®B&fr<omfflB\& (r) -sffi7j (v ou 
t) 

[00 94] WM (D C) *>t><om*% (+, -) £A7J 
30 i:t5-^©M7-MOSFETQl, Q2tt3>hD 
— ;HC (CONTROL IC) (c«t -oX^m^iX^o n>bn 

So 

[00 95] ^7-MOSFETQl, Q2tt> 

35 P^-+>*.;i/MOSFETSi|fl»i^«^-f vf- 

a^CSifflMiE (SR) h5>y^^Q liP^^So PB 

^nSo n-f^Lfcnyr^tCCtotD-^ 
40 ^7^;i/^*s«fiR$lxrv>s. 

[0 0 9 6] 7"5^X7J{Cj;»)^>f >^^f 

x*4ym&&mi&isin.x%mm (r) tta* (v ou 

t) v^^A7jt«tt){4tgMiEh7>^^Q 
45 l^SK^ (^W y*-b5>3?^Q2tt*7) U 
TteffiMJElIE&^^tvTg^EISS (R) KttlTj (V 
out) c?ixSo 

[00 97] Lfctf^T, *l^«o^Jol 1 ©«}fi£©409* 

50 OSFETS«a^ii^*©(i, Hij|B{4ffl«IEbv>^ 
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>^.;i/M0SFET«:«a^ii^%)®tt> buI3^^>X 
[00 9 8] *^S£^« 1 (D*mimW 1 (fg«EESM& 

[0099] *mmm i ^T®jai^^^-r 

(1) ^2S1'J-K (V-^U-K) 5fc*2*i:;feS 

-mo s f e Ta&jmtttfimm-Z'g s 0 

(2) 2#©v-;*y-F5fii*±{*2©rtgB£:fcv'>-t 

S^J«£95 2 0 *) > C ©J&fggB 2 0 £tt 4#©A 

V>Al©'7-ri'' 1 4 (i£g5 0 0/zm) tfg^^nXVN 
scm, FW >m^#^£l±«tb-rA<ifc:itA- 

Cfctft'SS to, £Ht# 2 ^MfiKt" S«ffl§©&<b©$g 

[oioo] o) mmu-i^i 4T^ufc^^ 

^^7"7T-^Ufc^tt, 4#©;fcV^^14£^ 
U fr-ofcmhZk&M <ife52 ##tSS© v-x >; - F 5 
£ffloT|l|ig»fiK^£*tSfcto, 2&«<]fc;&f&#;i 
WLX IS. 

(4) $iJ®S8g'J-K (y-MJ-F) 6UVi2i 

& u - f 5 \*n^m<m&z-&xm*.mgimmttz>z 

fc&T-#S„ 

( 5 ) 65 *) U - F 4 tt£*lt# 2 ©i£&T?ia»r b&^T*, 

ffiH^«ig*fctt#A^#iigi:-rn{^ mimm (f 

l^f >®fii) /a©'J — FfcbTffiffl-rscriifcT-lSo 
[0101] huI3 2 #© - F 5 

2 ©WBJT-Jg*SJt£^bT-#i: bfe«j&lC bT*5V%T 

gftSWR*^ < & D > V-X W&<BI©;K8ft3Bllft#S5 < & 

^ffi©»A^*mfe>*iS#tigfc&S CCDffli 
A&£^S-££«fc^T#AI^#RrfgC;&!K fflU 
«-#A!^SIi/8SK&So *fc> IfASI^T-ffifflt-S 

nu 2#©v-*u-Fii»^T-»i&£ft-^s;ri; 

&So 

[0102] (^SiB^fl§2) El 1 6tt*^©ffe©HSfi 

So *$mM®2Xit. &2®gg'J-F (V-XU- 
F) 5 *-im$Lh U gMBMOTMB U- F Y U 
— F) 6©*l«fc!)fci£< bfc#JT-;fcS. V-*U-F5 

jiSAT-HUieaiigsc 2 o ©ft;* fcB&i§i*ia©tg tti.- 



^vr&lC&oTVSo *£u V— * V — F 5 ££1^— 

h u - f 6 1 ■& £ * > ^stc^^ ti> mmmm 

05 [0103] 2 ©#aS#3§« 1 tt, sulBISKS 

WM 1 i:|sHS«:^^W-rS«cin^T, U- F 5 

io [0104] (mmzm3) mi mmmi 9it*&w 
sif* *> , an tt*#f*^e©«2ca<j^a la i 

8 Ii¥ffl0> El 1 9 tt#i!W*^ESii§K;8V>S U — F7 
W-A©^BiaT**,So **S!6M«i3{i, h5I3H3B^^ 

15 2 trataic v-* •;— f 5 m; - f 6 £ *> **aje 

t Ufc 1 U - KT-$> S*s, d 

- K 5 ©$fciffi£#A^g&qrf&&#t3§i: bfc*»©T*So 

[0105] tft^, ♦asv-xu-K5#iig©';- 

b*5tJffiK:tt^ffi^-S}fA^ffl©fflAgS5 OifiMl&ZIX 
20 TVnSo C©2*©#ASP5 Oi:^— b'J — h*6©lTv 

[0106] 4:HM0gtt 3 ©4^?i££lg 1 ©®^^gC^^V^ 
Ttt, El 9tc:^-rJ:d5oi , ;-F71x-A4 04s{sBffl$ 
25 ^©'J-K71/-A4 0lt H5I33l3fi^<ll 1 ©4* 

^{fcg© i ©sijg-effiffl bfcia 8 unki- u - h* 7 v-a 

4 0fcr*VNT, ^-f n— 4 4©'N^y^3^B!J{^^JV^T^>V 
U - F 5 S l * i:* s J: ^ case ufc^jt-e* So 
4*ffl-7^-^l 4*»^^4xSV-X';-K5©$feJg 
30 tiU V— ^U-F5<|S1*U — h-i&5Cfc*»^ *>« 
^^952 0&«lfiE^-St)©•r•{±«:V^As > ^©1$^©^ 
iKRfc bTJgi^as 2 0 hPf^SCl i:t-TSo 

[oio7]«:i3, *msmm3<D*&miW;i<D$im. 
\±msmmzt& 1 ©^-t^T^s c tfrb^omm 
35 tt«esi- s o ytmsmm 3 ©^ns#^b 1 mmmsm 
m 2 ©*.© tisian v-* u - h* 5 #*aj£©-##tfi£tc: 

So *^K0i$SI3©*«^glT*tt> iiSii 

© V-^ U — K 5 ©$fci&£J?ASB 5 0 AHStt &tu ^~ 
40 hU-K6i:t t toT»A^«3ti:&oTV%So bfc 

asot, *^^ani^a«t:^-rsfis> mmm 

©*t«T-H^-TSCli:*^gSi:i:t)fr> ifA^©« 
S c fci^T- § , BUS • If Al^^ffl©iaffl 

Stc«;S. 

45 [0108] (mm&m*) 1212 o»i*»w©m©i^6 

S. **«i^Sg 4 U-F5 ^tiiK^jii: b 

fc©^, v-* u — k 5 *^ihi* 2 (Dmmx-m *> m-rx 

U - K^tt«SISK«jfi £? SJg^s V-^ U - F 5 # 
50 h U-F6CJi«bTJ&te4>tIMS<* «f»)ffl^t 
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So 

[0109] -r&*3*N w&«t£<z> v— * u - h* 5 ©& 

^©JSfflfiyfc©i93Hb£0S £5 CitufBV-* 'J - K 5 
©JSfflSB^fcfcJ: 1 75Mtt»eD»fia*at|Fffl?L 5 1 *a&t* 
•So ^©.t^ttS^tCiot, V— x 'J — h*5©#r 

#T§So 

[0 110] #H86BS?4T-ti:, *fffl*9^ffl?L5 1 fcfc- 

filjgJcUTfc.fc^o £©i§i!r> #*f6a^ffl?L5 i©fg 
£teJg*S95 2 0 ^m&ZM&friPimirZ Z S , 

^asto^nsrfct^So 

[0 111] *SO»l£M4T?t& V-*U-K5 

^*nt)sca* s fe<, -e©^i*it«t2^fi)ct-s© 

flgfc^y^i^Srii-S U — KfiBUMfeP 

^©tJ^^^-So #SgSfcJ&8S4©#ISfi£ 

[0 112] (HJflyM§5) 02 1 {±*^CDflfc©HaS 

j&sg 5) x-toz^mtmstt+msmtm 

*mmm 5 ©4^#Mgg it? i±> v u - k 5 t* t: 
t) Mi*:* 5 2 u-c tr^t u - k 

ff<fe»K /^-MOSFETCS^IIl^CWSC: 

UT t> <fc v \ z. t. Qjomn & S o 
[0 113] (£tt0&B6) 02 2ti*^©ftb©g©S 

IB 1 ©iNWWSB 1 C*v^T, »ifcf*2jb»e>$*ffl-rs^ 
y^3^*»Jt#2(Z>^Tl2WrLT, /J\SMbU;fc* 
©f&So *^JiSB8§6©#^«ei{ot, HufBSUfSJfc 

& 1 (0*4^1 1 tmmteshmzm-rzx, 
[0114] (mmmT) m2 3~m3 6\±*&m<D 

mxtb So 7 (D^mvmw 1 uu 023 

-Tidt, »it<*2©-«BW»&iB2«B';--l* cv— 
* (S) U-KD 5fcfWWtffiy-K Cy-h (G) U 



SWJtfcJ&D, 2igmgfi£i:&Sfc©T-;&So 

[01 15] *mmMm7T-te, 02 svw-wmnaT* 

0 2 6 ©«BSBI"C*f 'J — K7 U— A 4 0 A*{sgffl$ix 
So Iffl'J-K7b-A4 0li H8fcjj**-fSIB&ffll 
05 ©y— h*7U— A4 0£:}3V>T, *-fM— 4 4A»€>3d$ 
^4r4 6*BUS-i-*3a*IHR3iaiK:^Ui**Si:i:4» 

T5a*a6«3*3a*-i-S«liSfcftoT^S (02 8# 
BR) o 

10 [0 1 1 6] U — A4 0l±$8V^&JStR£7V;< 

fiBBfc J;otM?tiSo Huta^SrM" 4 7 i±3d#£J4- 4 
6©W«lfc2#-ro«W-e,ftTlr*S. C©3d*ffl£ 

msmmicDXoizR*) v-h'xumm&itim-rzm 

15 it&ft!) U-K3a#«itfci*^So 

[0117] *HJE^Si 7 T-tt V-X U — K 5 

2iS^figi:^oTV%So £tlt#2©|*]g|5K<5i@-r 

s v-* - k 5 ©$fc^ (rt^) as^-ti^ -ygg^gp 5 

5i:)S:5*s, Cl©'7i'^g^SP5 5 ©*gWtei£ < »K 
20 buIBWK^ 1 ©®^-i: I^CiSg 5 00wmC *S^5 
*V^'7-1'•V 1 4ASE3*3£^T-gglSuT*^SS^^C«:oTV^ 
So H5f3tsW{i6. OmmC&ot^S. * 

fc, -*©»J — K©HH (tr>v^) »i> 5. 0 8 mmC 
JfeoTVNSo C©U — Hfi|jt(± J E D Cffit&CM^-r 
25 So 

[0 118] #H«6?fcSg7©4^tfc£»H±, ^-©SSjI 
7Jffi(i«ufBiefig}i$fi§ 1 kHliT?*t), S2 9*3cfcVia3 

tmmiZ'^—MO S F ET*s^fig^^^TV^S^#^ 
30 ^7-7«rS^Ufc^> ^ft^-^7'7©^2«M (V- 
1 1 £:V-XU-h- 5©W-fg^Sff5 5*4 
*©^:V^Al'7'r-^ 1 4T-^"TSo Scfev JNOff^f 

yKDvmmm {f—vrnm) 1 2i:y-h';-K6© 
35 So *^Sf0&S8*«twm©^»ffi^s§-e, *v^ 
^v^-c-^iifigi o o>umaje©'7'r-v*^i*-rs. 

[0 119] -Dgt, 03 1 tCSVr«fc-5K:, 
Biftfli?L2 I^t>^.nsffigp^h5>^7r^-;UK 
40 fc-to-C^-^KbT, ^lti*:2T-^«i:^^r7 > «7 
>f-V14, V-^U-K543.tV>7 , -h , J-K6©rtJS 

[0120] ogc, «»f, fmmm*?r?o -rtct> 

3mfr4 7*^vy3<Dtt\f®.$lfrX-W\8i-fZ££ 
45 *)t:^'f>'^-4 4*«]IBfU *»OV-^'J-K5*itf 

y— h u-h 6*^4 i 5(61 u se.tv-^ 

U- K 5*5 h U— K 6 >yS{CfiEfl5 

^S©*^«^g 1 fcStfg-rSo 
50 [0 1 2 1] 03 2*>«fcVI23 3f±';-K£Koifi<*}S 
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&$-&xm xmmm<D*m&mw. 1 1 bfc*.cr>-e;fcSo 

C©«fc?&^*teg©lfcfc, I23 475S2 3 6 KHfTM 

mx-nmzixz. znt><Dwtm&mx-$>t)s 1234*3 
.turn 3 5 {i® mm^mow-mm tmmmx 13 

[0122] mmmx-it, mmsM5 6 ©lEsnro&Maj 

w— 7 u — h 5 *«t w— h »J - h 6 (Dm *) a 

ffl**vS95##'N>;> 'J - b'&$mmR 5 6 jc^i^ 

[0 12 3] 4fc, ^y3limttffl?U:»A£ftS8i 
#£7 5 8£<fcoTll?£»lfi5 6£H5££ftSo CftC 

K;&2!ft:**i,Si:i:*ic, A«^y3^btl^S6i5 6 

tv So bfetfo^ ja^^M^nrte^*: 
t)> ^^^BlcD^iW^A^^ttSCttrfeSo 
[0 12 4] c©«fc5teffiH£gS-C-fci:, ^aJSg^i:^^ 
•;-K#2Sg^i:&S;:i:*»£>, SiigSlg 5 6 ©gi^SB 

©i:|Bl-{C3&t), g£#©^aiS5 6#ffiffl-t-&So 
[0 12 5] ttAM*etiU 123 V— 

7 - k 5 ^y- h u - i* 6 cq - nas^fc^ttra 5 

V 3 CfifcfBt 7 4 > 6 0 £Sfcu ^'^3 ©StftWL^Ji 
AUfcBSl^tr^ 5 8 ld«toT'N^^3 > 6 0 

7^ftl 4T-|§£Ufc3?ftttV-7U-K5:fc«fcTW*-b 
•J-K6*^L-rH^a«5 6£fifcg&;*tvSi:i:*>C, 
^^3, >6 O^LTA^CSUlft^tv 

[0126] *mmmi i~ *.tn& nas^ i ti^i 

£ 4 #(Z)*Va *7 -V 1 4 £ J; o T 4**S#?- » 7" 7 T*26£ 
bfc3fcfcfcV-7 U - H 5 {c^WKiGii^ *"U *>o V- 
7'J-b-5*>£||^*t£5 6tcej§$*lSCli:CfcS„ 
[0127] *3^j»7ti3glti&ft 1 £mm<£%}%k* 

^y-KSeDy-f-TOgSSgPS 5©*iWS«<-rS-i:* s 
^Wi'Og^tfSf^r&Stfc&K:, 

[0128] mmms) 123775^124 ia*stm 

zwx'&z. *mm&m8(D*mimmi&, 123743 
^^03 8{d^t-«tat, m±&2<D-wmipiz>m2m 

•j-k) efc^ti^ni^ai^-y-stii&c, 

« (^>y^) 3%$lSfi| (KU>T>«fli) tUTCBffl 



[0129] *nmm8X'it, 03 9©¥fflEi-c-^ 
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